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(54) WIDE CONVERSION LENS AND ZOOM LENS USING ITS LENS 
(57)Abstract: 

PURPOSE: To provide a miniature and high performance wide conversion lens 
constituted of two pieces for varying a focal distance of a lens system to a shorter 
one by installing it in front of the lens system. 

CONSTITUTION: The wide conversion lens is constituted of a first biconcave lens L1 
and a second biconvex lens L2, and also, constituted of two pieces of lenses in which 
radii of curvature of the face of an object side and the face of an image side of a 
second lens L2 are equal to each other. In such a way, a miniature and high 
performance wide conversion lens constituted of two pieces is obtained, and also, in 
an assembly process, it does not occur that the surface and the reverse side of a 
second lens L2 are mistaken, and handling is facilitated. Moreover, it becomes 
excellent optically, as well by allowing a material of the lens to satisfy the following 
conditions. Z/1>50, V 2>55, and 1.5< V 2- V K10. In these inqualities, 1/1: an Abbe's 



number of a first lens. V 2: an Abbe's number of a second tens. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The wide conversion lens which equips the body side of a master lens, 
becomes order from a body side by the lens system which shortens the focal distance 
of the whole system from two lenses, the 1 st lens of both concaves, and the 2nd lens 
of both convexes, and is characterized by the radius of curvature of the field by the 
side of the body of the 2nd lens and the radius of curvature of the field by the side of 
an image being still more nearly equal. 

[Claim 2] The wide conversion lens which is a wide conversion lens according to claim 
1 , and is characterized by satisfying the following conditions. 

nu1>50nu2>551.5<nu2-nu1<10, however nu 1 : The Abbe number nu 2 of the 
ingredient of the 1st lens : The Abbe number of the ingredient of the 2nd lens [claim 3] 



The zoom lens characterized by using a wide conversion lens according to claim 1. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] By equipping the front face of an image pick-up lens system, 
this invention is a wide conversion lens which shortens the focal distance of the whole 
photography system, has high optical-character ability and relates to the wide 
conversion lens the camera for photography compact and made lightweight, and for 
video cameras by making lens number of sheets into two sheets. 
[0002] 

[Description of the Prior Art] By equipping the body side side of a lens conventionally, 
the wide conversion lens which shortens the focal distance of a photography system 
is proposed. JP.63-253319A JP,4-70616,A, etc. are seen as an example of this kind 
of wide conversion. However, configuration number of sheets is three sheets or four 
sheets, and the thing of JP,63-253319,A has it. [ a little complicated ] Moreover, 
although there was two configuration number of sheets, the 1 st lens was both 
concaves and the 2nd lens was both convexes, since the radius of curvature of the 
field by the side of the body of the 2nd lens and the radius of curvature of the field by 
the side of an image had a near value, the thing of JP,4-70616,A was assembled, and 
in the process, it was hard to treat it, and it was not satisfactory in respect of the 
aberration engine performance. 
[0003] 

[Problem(s) to be Solved by the Invention] In recent years, wide-angle-izing of the 
device using lenses, such as a video movie and a camera, and miniaturization are 
called for, and, for that purpose, wide-angle-izing of a lens system and a 
miniaturization are indispensable. In connection with it, the miniaturization of the wide 
conversion lens with which these optical instruments are equipped has also been 
needed. For that purpose, it is necessary to lessen the number of sheets of a lens. 
However, when the number of sheets of a lens was reduced, sufficient aberration 
amendment was not completed, but it had the problem said that optical-character 
ability deteriorates. 

[0004] This invention solves the above-mentioned problem, and it is compact and it 
aims at offering a powerful wide conversion lens with an afocal scale factor of about 
0.8 times. 
[0005] 

[Means for Solving the Problem] In order to attain this purpose, the wide conversion 



lens of this invention So that equip the body side of a master lens, and may be the 
lens system which shortens the focal distance, of the whole system, and the 1st lens 
by the side of a body may consist of a lens of both concaves, and it may set like an 
assembler and it may be easy to treat It is characterized by the 2nd lens arranged at 
the degree of the 1st lens of the above consisting of a lens of both convexes in which 
the field by the side of a body and the field by the side of an image have the same 
radius of curvature. 

[0006] Specifically, it is desirable for the above-mentioned wide conversion lens to 
satisfy following condition (1) - (3). 

nu1> 50 ... (1) nu2>55 ... (2)1.5<nu2-nu1<10 ... As for (3), however nu 1, the Abbe 

number of the 1st lens and nu 2 are the Abbe numbers of the 2nd lens. 

[0007] Moreover, the zoom lens of this invention which attains the above-mentioned 

purpose attaches the above-mentioned wide conversion lens in the front face of the 

zoom lens which is a master lens at least. 

[0008] 

[Function] This invention is compact by using the 1st lens of the above as a 
biconcave lens, and constituting from two lenses of the biconvex lens which are a field 
by the side of a body, and a field by the side of an image about the 2nd lens of the 
above, and has equal radius of curvature by the above-mentioned configuration, and it 
becomes easy to treat it, without setting like an assembler and mistaking the front 
flesh side of the field of a lens, while being able to offer the wide conversion lens 
which has an about 0.8-time afocal scale factor with an easy configuration. Moreover, 
the highly efficient good and amended wide conversion lens can be offered by 
satisfying condition (1) - (3). Therefore, a compact and highly efficient zoom lens is 
realizable by using such a wide conversion. 
[0009] 

[Example] One example of this invention is explained with reference to a drawing 
below. Drawing 1 shows the sectional view when attaching the wide conversion lens of 
one example of this invention for the front face of the zoom lens which is a master 
lens. 

[0010] In drawing 1 , Ri is [ side / body / spacing of the i-th field and the i+1st fields, 
nickel, and nui of the radius of curvature of the i-th lens side and Di ] the refractive 
indexes and the Abbe numbers of the i-th lens from a body side respectively in a body 
side. The wide conversion lens A consists of two lenses, the 1 st lens L1 with the 
radius of curvature of R1 and R2 of both concaves, and the 2nd lens L2 with the 
radius of curvature of R3 and R4 of both convexes, and the master lens B consists of 
two or more lenses with the radius of curvature of R5-R24. 

[0011] Generally, in order that the master lens B may take a photograph by itself, 
aberration amendment is made independently. Therefore, when it equips with the wide 
conversion lens A, in order to obtain the aberration engine performance good as a 



whole, the wide conversion lens A itself needs to carry out aberration amendment. 
[0012] Then, when a zoom lens is equipped by making the 1st lens L1 into both 
concaves, it is a looking-far side arid has prevented spherical aberration becoming 
overamendment. Moreover, the chromatic aberration which is one of the causes of 
image quality degradation is amended by satisfying conditions (1), conditions (2), and 
conditions (3). 

[0013] Furthermore, it is made the configuration which set [ configuration ] like the 
erector of a lens, and it becomes unnecessary to distinguish [ configuration ] a lens 
side, and makes a big advantage have on lens manufacture by making the radius of 
curvature of the field by the side of the body of the 2nd lens, and the radius of 
curvature of the field by the side of an image into the same value. 
[0014] Below, the numerical example of the wide conversion lens A is shown. 
(Numerical example 1) 

Afocal scale factor m=0.87 R 1=-54.854 D 1=1.50 N 1=1.603112 nu 1=60.7 R 2=38.089 
D 2=3.25 R 3=43.000 D 3=5.64 N 2=1.516330 nu 2=64.1 R 4=-43.000 (numerical 
example 2) 

Afocal scale factor m=0.82 R 1=-65.338 D 1=1.50 N 1=1.603112 nu 1=60.7 R 2=35.556 
D 2=6.23 R 3=46.864 D 3=5.10 N 2=1.516330 nu 2=64.1 R 4=-46.864 (numerical 
example 3) 

Afocal scale factor m=0.82 R 1 =-6 1.490 D 1=1.50 N 1=1.6031 12 nu 1=60.7 R 2=34.808 
D 2=5.90 R 3=45.196 D 3=5.30 N 2=1.516330 nu 2=64.1 R 4=-45.196 (numerical 
example 4) 

Afocal scale factor m= 0.85 R1 =-76.673 D 1= 1.5 N 1=1.638539 nu 1=55.4 R2=39.128 D 
2= 5.90 R3=49.196 D 3= 5.30 N 2=1.5616329 nu 2=64.1 R4=-49.196 (numerical example 
5) 

Afocal scale factor m=0.82 R 1 =-69.551 D 1=1.50 N 1=1.638539 nu 1=55.4 R 2=36.747 
D 2=6.23 R 3=46.864 D 3=5.10 N 2=1.522491 nu 2=59.8 R 4=-46.864 [0015] The 
numerical example of the master lens B equipped with each above wide conversion 
lens A is shown below. 
(Numerical example of a master lens) 

FNo.=1.85 Focal distance f=4.7 -46.8R 5=41.099 D 5=0.90 N 3=1.805177 nu 3=25.4 R 
6=18.520 D 6=5.10 N 4=1.589130 nu 4=61.2 R 7=-62.450 D 7=0.12 R 8=14.908 D 
8=2.70 N 5=1.6031 12 nu 5=60.7 R 9=38.640 D 9= Adjustable R1 0=38.640 D 10= 0.60 N 
6=1.772499 nu 6=49.6 R1 1=5.694 D1 1=2.13 R12=-6.668D1 2=0.80 N 7=1.665470 nu 
7=55.2 R13=6.668D 13= 1.90 N 8=1.799250 nu 8=24.5 R14=82.608D14= Adjustable 
R15= (diaphragm) D15=1.00 R1 6=7.805 D 16= 3.00 N 9=1.606020 nu 9=57.4 
R17=-21.520 D 17= 1.39 R1 8=1 8.622 D 18= 0.70 N 10= 1.846660 nu1 0=23.9 R1 9=8.379 
D19= Adjustable R20=9.200 D 20= 0.80 N 11= 1.846660 nu1 1=23.9 R21=6.120 D 21 = 
2.90 N 12= 1.606020 nu1 2=57.4 R22=-29.003 D22= Adjustable R23= infinity D 23= 4.00 
N 13= 1.516330 nu1 3=64.1 R24= The infinity 16th side (R16) Aspheric surface The 



17th page (R17) aspheric surface The 22nd page (R22) Aspheric surface aspheric 
surface multiplier Aspheric surface multiplier Aspheric surface multiplier 
k=-9.14068E-1 k=-8.60167E-1 k=-1 .1 9338AD=-8.76743E-5 AD=1 .20432E-4 
AD=2.424495E-4AE=-6.30037E-7 AE=-2.01 71 OE-6 AE=1 .1 051 6E-6AF=8.86838E-8 
AF=8.72027E-8 AF=1 .51 740E-7AG=-3.26086E-9 AG=-3.1 7966E-9 AG=-5.90709E-9 
[0016] An aspheric surface configuration is defined by the following formulas, 
however, the height from Z:optical axis — the curvature k:cone constants AD, AE, and 
AF of the height c:aspheric surface top-most vertices from a distance y:optical axis 
from the tangential plane of the aspheric surface top-most vertices of the point on 
the aspheric surface, and AG:aspheric surface multiplier [0017] 
[Equation 1] 

C y " 

Z= +AD- 1 + A E 6 -t-AF 8 + A G 1 11 

i + 7i - cTTio c 2 y -' 

[0018] (Table 1) shows zoom spacing in a wide angle edge and a tele edge. 

[0019] 

[Table 1] 
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[0020] Drawing 2 - drawing 11 show the aberration Fig. when equipping the master 
lens B of the above-mentioned example with the wide conversion lens A of the 
numerical example 1 - the numerical example 5 in a front face, and the aberration Fig. 
of the wide angle edge of each numerical example, drawing 3 , drawing 5 , drawing 7 , 
drawing 9 , and drawing 1 1 of drawing 2 , drawing 4 , drawing 6 , drawing 8 , and drawing 
10 are the aberration Figs, of the tele edge of each number example. Moreover, in the 
spherical-aberration Fig., d expresses aberration [ as opposed to / in c / c line for 
aberration / as opposed to / in F / an F line for the aberration over d line ], 
respectively, in the astigmatism Fig., deltaM expresses the aberration in a meridional 



image surface, and deltaS expresses the aberration in the sagittal image surface, 

respectively. 

[0021] 

[Effect of the Invention] As mentioned above, wide conversion with an afocal scale 
factor of about 0.8 times with compact, light, and high optical-character ability is 
obtained by according to this invention, equipping ahead of a taking lens, shortening 
the focal distance of the whole photography system, and constituting from two lenses 
which fulfill the above-mentioned conditions. Moreover, when equipping a zoom lens, 
small and lightweight-ization can be realized, maintaining high optical-character ability 
over all variable power range. 

[0022] Furthermore, by making the radius of curvature of the field by the side of the 
body of the 2nd lens, and the field by the side of an image into the same value, it 
becomes without setting like an assembler and mistaking the both sides of the field of 
a lens, and it is dealt with and becomes easy. 

[0023] In addition, although the above explanation explained taking the case of the 
case where a zoom lens is mainly equipped, of course, it is applicable also to a single 
focal lens. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The sectional view when equipping the front face of a zoom lens with the 
wide conversion lens of one example of this invention 

[Drawing 2] The aberration Fig. of the wide angle edge when equipping the front face 
of a zoom lens with the wide conversion lens of the numerical example 1 of this 
invention 

[Drawing 3] The aberration Fig. of the tele edge when equipping the front face of a 
zoom lens with the wide conversion lens of the numerical example 1 of this invention 
[Drawing 4] The aberration Fig. of the wide angle edge when equipping the front face 
of a zoom lens with the wide conversion lens of the numerical example 2 of this 
invention 

[Drawing 5] The aberration Fig. of the tele edge when equipping the front face of a 
zoom lens with the wide conversion lens of the numerical example 2 of this invention 
[Drawing 6] The aberration Fig. of the wide angle edge when equipping the front face 
of a zoom lens with the wide conversion lens of the numerical example 3 of this 
invention 

[Drawing 7] The aberration Fig. of the tele edge when equipping the front face of a 
zoom lens with the wide conversion lens of the numerical example 3 of this invention 



[Drawing 8] The aberration Fig. of the wide angle edge when equipping the front face 
of a zoom lens with the wide conversion lens of the numerical example 4 of this 
invention 

[Drawing 9] The aberration Fig. of the tele edge when equipping the front face of a 
zoom lens with the wide conversion lens of the numerical example 4 of this invention 
[Drawing-10]~The aberration-Fig. of the wide angle edge when equipping the front face 
of a zoom lens with the wide conversion lens of the numerical example 5 of this 
invention 

[Drawing 1 1] The aberration Fig. of the tele edge when equipping the front face of a 

zoom lens with the wide conversion lens of the numerical example 5 of this invention 

[Description of Notations] 

A Wide conversion lens 

B Master lens 

L1 The 1 st lens 

L2 The 2nd lens 
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